Introduction: We developed an 18-month Happy Teen 2 (HT2) programme comprised of a one-day workshop, two half-day sessions, and three individual sessions to prepare HIV-infected youth for the transition from paediatric to adult HIV care services. We describe the programme and evaluate the change in youth's knowledge scores. Methods: We implemented the HT2 programme among HIV-infected Thai youth aged 14-22 years who were aware of their HIV status and receiving care at two hospitals in Bangkok (Siriraj Hospital, Queen Sirikit National Institute of Child Health [QSNICH]). Staff interviewed youth using a standardized questionnaire to assess HIV and health-related knowledge at baseline and at 12 and 18 months while they participated in the programme. We examined factors associated with a composite knowledge score ≥95% at month 18 using logistic regression. Results: During March 2014-July 2016, 192 of 245 (78%) eligible youth were interviewed at baseline. Of these, 161 (84%) returned for interviews at 12 and 18 months. Among the 161 youth, the median age was 17 years, 74 (46%) were female, and 99% were receiving antiretroviral treatment. The median composite score was 45% at baseline and increased to 82% at 12 months and 95% at 18 months (P < 0.001). The range of median knowledge scores for antiretroviral management, HIV monitoring, HIV services, and family planning significantly increased from baseline (range 0-75%) to (range 67-100%) at 12 months and to 100% at 18 months (P < 0.001). Almost all youth were able to describe education and career goals at 12 and 18 months compared to 75% at baseline. In multivariable analysis, a composite knowledge score at 18 months >95% was associated with education level >high school (aOR: 2.15, 95%CI, 1.03-4.48) and receipt care at QSNICH (aOR: 2.43, 95%CI, 1.18-4.98). Youth whose mother and father had died were less likely to have score ≥95% (aOR: 0.22, 95%CI, 0.07-0.67) than those with living parents. Conclusions: Knowledge useful for a successful transition from paediatric to adult HIV care increased among youth participating in the HT2 programme. Youth follow-up will continue to assess the impact of improved knowledge on outcomes following the transition to adult care services.
Introduction
In Thailand in 2015, more than 75% of perinatally HIVinfected children were 10 years old or older. This public health achievement, based on universal access to medical care and antiretroviral therapy (ART), has given rise to a number of challenges [1] [2] [3] [4] . Challenges include how to support these youth as they transition from paediatric HIV services to adult HIV care settings, ensuring they keep appointments, continue to adhere to life-saving medications, and maintain their health, as they assume a greater, more independent role in their healthcare. Research and manuals describing interventions to promote self-care and ART adherence, increase youth self-esteem, promote family planning, and reduce sexual risk behaviours among youth transitioning from paediatric to adult HIV care services have been published, but mainly from resource-rich settings [1, [5] [6] [7] [8] .
During 2009-2011, the Happy Teen Working Group, a multidisciplinary team including specialists in psychology, adolescent medicine, HIV medicine, and counsellors from Siriraj Hospital, Queen Sirikit National Institute of Child Health (QSNICH), and the Thailand MOPH-U.S. CDC Collaboration (TUC) developed an intervention programme for HIV-positive youth called the Happy Teen 1 (HT1) programme [9] . The programme was developed for paediatric practices that were caring predominantly for perinatally HIV-infected children and youth. Children aged 12 years old or older were offered two groups (gamebased activities) and two individual sessions during four consecutive routine clinic visits for HIV care (usually every 2-3 months). The sessions focused on four main areas including health knowledge, coping skills, sexual risk reduction, and life goals. The aim was to address these issues in HIV-infected youth in an effort to reduce behavioural risk and secondary HIV transmission [9] . An evaluation of the HT1 programme in 2011 [10] , showed that participation was associated with a modest but statistically significant improvement in knowledge and attitudes regarding ART management, reproductive health, and HIV-associated risk behaviours, but the intervention did not have an effect on alcohol use or sexual behaviour and did not address issues related to the transition from youth to adult HIV care services. The study results suggested that more comprehensive interventions were needed to promote safe behaviours in these youth and to prepare them for transition to adult medical services [10] .
During 2012-2014, the Happy Teen Working Group developed a hospital outpatient clinic-based comprehensive programme for perinatally HIV-infected youth (i.e. The Happy Teen 2 (HT2) programme) that built on the experience with the HT1 programme. The HT2 programme aims to be a holistic model to help older adolescents, 14-21 years old, prepare for adulthood including the transition from paediatric to adult HIV care services and provides tools to improve communication skills with caretakers and explore and develop life goals. In this report, we describe the HT2 programme and evaluate changes in youth's knowledge after participating in the HT2 programme.
Methods
During March 2014-July 2016, all perinatally HIV-infected youth aged 14-22 years old who received care at paediatric HIV clinics of two tertiary care hospitals (QSNICH in central Bangkok and Siriraj Hospital located on the outskirts of Bangkok) and were aware of their HIV status [11] were invited to participate in the HT2 programme. HT2 participants were not required to have completed the HT1 programme. Youth caretakers and youth aged 18 years and older completed the informed consent process. Youth aged less than 18 years old provided informed assent. Youth and caretakers who did not wish to participate in the programme received routine individual counselling during clinic visits.
The HT2 programme aims to assess and improve skills and knowledge in four strategies areas consistent with the HT1 programme [9, 10, 12] : health knowledge, coping skills, sexual risk reduction, and life goals (Table 1) but the activities were designed for older youth. Interventions included a one-day weekend workshop, two half-day meetings, and three individual sessions. Details of interventions and the flow of activities are described in Tables 1 and 2 . The oneday weekend workshop (7.5 h) was an extra visit (i.e. in addition to routine medical visits) at the hospitals or offsite. Caretakers who participated in the one-day workshop attended for a total of 5.5 h. Session activities included reviewing the importance and benefits of strong family relationships and communication, parenting, and the importance of preparing youth for the transition to adult medical care, higher education, and careers. The two halfday meetings (2-3 h) and three individual sessions were organized during regular HIV care clinic visits (usually every 2-3 months) and were conducted by project staff. The individual sessions lasted 30-60 min [9] and allowed counsellors to explore participants individual risks, assess prerequisite knowledge for transition to adult HIV care, provide reproductive health and risk reduction counselling, promote increased self-esteem, and provide psychological support to HIV-positive youth. If a youth was unable to answer a question correctly, project staff would provide the correct answers, discuss techniques to remember information, and how to find information needed for a successful transition to an adult medical clinic. Youth with risk behaviours identified during the individual sessions were referred to specialists based on their needs.
The youth were interviewed by trained research staff using a standardized questionnaire (i.e. 22 questions) to assess knowledge of health-related factors important for a successful transition to adult HIV care at baseline, 12, and 18 months (at the beginning of the second and third individual counselling sessions). The prerequisite knowledge for transition assessment form was modified from a transition tool developed by the New York State Department of Health [1] and Guidance for Transitioning Youth to Adult HIV Care Services developed by Thailand MOPH [13] . Following the assessment, research staff provided information about the transition to adult care covered in the questionnaire to the youth.
Staff used double data entry to extract data from questionnaires and entered the data in a Microsoft Access database. ART, ART adherence, CD4 count and viral load data (within 6 months) were abstracted from participants' medical records and included in the database for analysis.
Data analysis
Data were analyzed using SPSS 20.0 (Chicago, USA). Characteristics of perinatally HIV-infected youth were reported as proportions (percentages). Cochran's Q Test was used to compared changes in proportion of youth who were able to answer prerequisite knowledge questions correctly at baseline, 12, and 18 months. Knowledge scores were calculated from the number of questions that a youth answered correctly (a full score was 22) as the percentage of correct answers and the Friedman Test was used to compare scores at baseline, 12, and 18 months. The Bonferroni correction used to account for multiple testing (i.e. 0.05/22); the significance cut point (α = 0.05) was P <0.0028. The mean percentages of knowledge scores were calculated and categorized by knowledge area. The consensus opinion of the Happy Teen working group, was that a composite score >95% would support a successful transition from paediatric to adult care services. Factors associated with a knowledge score >95% at month 18 were analyzed using logistic regression to estimate odds ratios (OR) with 95% confidence intervals (CI). Variables in bivariable analysis with a P-value <0.10 were included in a multivariable analysis.
Human subjects protections
Ethical Review Committees of QSNICH, Siriraj Hospital, the Thailand Ministry of Public Health (MOPH), and the U.S. Centers for Disease Control and Prevention Institutional Review Board reviewed and approved the study protocol and trial materials.
Results
During March 2014-July 2016, 245 of 262 (94%) youth at the study sites met eligibility criteria and were invited to participate in the programme. Of these, 192 (78%) completed the consent process and were interviewed at baseline. The most common reasons given for not participating were that the individual did not have time, was unwilling, or was planning to transfer to adult care soon. Of the 192 youth who consented, 93 (48%) participated in the one-day workshop; caretakers were invited to join youth at the one-day workshop and 56 (29%) caretakers attended. A total of 124 (65%) youth attended the first half-day meeting, 125 (65%) the second half-day meeting, 174 (91%) the first individual session, 175 (91%) the second individual session and interview at 12 months, and 165 (86%) the third individual session and interview at 18 months; 56 (29%) youth attended all sessions and completed the entire programme. Of the 192 youth enrolled, 161 (84%) completed the interviews at baseline, 12, and 18 months and were included in the analyses.
Overall, youth reported high satisfaction with the sessions: 58 (94%) of 62 youth reported high satisfaction with the one-day workshop, 94 (85%) of 111 with the first halfday meeting, 108 (98%) of 110 with the second half-day meeting, and 139 (98%) of 142 with the individual session. Participants from QSNICH were more likely to complete the entire programme than participants from Siriraj Hospital (41 [46%] at QSNICH compared with 15 [21%] at Siriraj Hospital; P <0.01). Among the 31 youth who did not participate in the interview at 12 or 18 months, 17 (55%) had been referred to an adult clinic, 8 (26%) were lost to followup, 3 (10%) were not available, 2 (6%) had died, and 1 (3%) was in prison. Characteristics of 161 perinatally HIVinfected youth are shown in Table 3 . Median age was 17 years (range: [14] [15] [16] [17] [18] [19] [20] [21] [22] and 74 (46%) were female. • Pubertal changes and hygiene • Sex education (e.g., reproductive health, prevention of unintended pregnancy and sexually transmitted diseases, and condom use)
• ART adherence
• Transitioning to adult HIV care
• Self-care (e.g., ART adherence, keeping appointments)
• Knowledge about Health Care Insurance 2 "Coping Skills" (Self-esteem and stress management promotion)
• Communication skills (e.g., negotiation, how to say no to peers) 
Individual session#1
Assess youth readiness for transition to adult HIV care services, youth problems, and provide counseling tailored to individual youth √
Individual session#2
Follow-up youth readiness for transition, youth problems, and provide counseling tailored to individual youth √
Individual session#3
Follow-up on youth problems, and provide counseling tailored to individual youth, transition ceremony with certificate Participants had been aware of their HIV status for a median of 56 months. Most youth (160 [99%]) had received ARV treatment and 125 (78%) had plasma HIV RNA concentrations <40 copies/ml. Median baseline CD4 lymphocyte count was 554 cells/mm 3 . Compared to QSNICH, participants enrolled at Siriraj Hospital had a higher baseline CD4 count, were aware of their HIV status for longer period of time, and had a higher literacy level (Table 3) .
Overall health-related knowledge scores increased for all categories from baseline to month 18 ( Table 4 ). The median score for prerequisite knowledge was 10 of 22 (45%) at baseline and increased to 18 of 22 (82%) at 12 months, and 21 of 22 (95%) at 18 months (P <0.001). At baseline, 90% of youth stated that they were able to manage and take their ART, 79% reported >95% ART adherence, 67% knew their health insurance scheme, 87% knew the processes involved in care services (e.g. registration, appointment, payments, medication retrieval), 78% knew at least two birth control methods, 80% knew how to prevent STI and HIV transmission, and 75% knew how to get information about education and careers. Only 14% of youth were able to correctly answer questions related to HIV viral load and CD4 count monitoring, 22% knew the date of their next medical appointment and their physician's name, and 27% knew how to correctly put on a condom at baseline. At baseline, males were more likely than females to correctly answer questions about their ART, ART side effects, the meaning of viral load, the name of their physician, next appointment date, the process of making medical appointments, and how to put on a condom (P <0.05)(data not shown).
The baseline score for youth who participated in the HT1 programme (median 11 [IQR 10-13]) was higher than score of youth who did not participate (median 9 [IQR 7-11], P < 0.01) and the baseline score of youth participating at Siriraj Hospital (median 10 [IQR 9-13]) was higher than youth at QSNICH (9 [IQR 6-11], P < 0.01). After participation in the HT2 programme, the median knowledge score for ARV management (e.g. current ARV, adherence, side effects) increased from 3 (75%) of 4 at baseline and 12 months to 4 (100%) of 4 at 18 months (P <0.001). Median score for knowledge about HIV plasma viral load (VL) and CD4 count results increased from 0 (0%) of 6 at baseline to 4 (67%) of 6 at 12 months to 6 (100%) of 6 at 18 months (P <0.001).The score for understanding how and when to access HIV care increased from 4 (50%) of 8 at baseline to 7 (88%) of 8 at 12 months to 8 (100%) of 8 at 18 months (P <0.001). Knowledge of reproductive health and family planning increased from 2 (67%) of 3 at baseline to 3 (100%) of 3 at 12 and 18 months (P <0.001). At baseline and upon completing the intervention, most youth were able to describe where to obtain information about educational opportunities and careers. Eighteen months after the intervention, 40% of youth were still not able to state the names of organizations providing social support or emergency services, 25% did not know their VL level, 22% did not know the target value for VL, 22% were unable to state the name of their physician, clinic, and next appointment date, and 20% were unable to state the name of their current ARV.
In multivariable analysis, an overall knowledge score at 18 months >95% was associated with an education level higher than high school (adjusted odds ratio [aOR]: 2.15; 95% confidence interval [CI], 1.03-4.48) and receipt care at QSNICH (aOR: 2.43; 95% CI, 1.18-4.98). Youth whose parents (i.e. mother and father) had died were less likely to have score ≥95% at 18 months compared to youth whose parents were alive (aOR: 0.22; 95% CI, 0.07-0.67) (supplemental table 5).
As of December 2016, 134 (83%) of the 161 youth have returned for follow-up, one year after completing the programme. Of these, 24 (18%) youth (median age of 17 years) had transferred to an adult HIV clinic. All youths who transitioned to adult HIV care services reported high satisfaction of the HT2 programme and reported that the knowledge gained from the programme was helpful during the transition process. All of youths were still on ART and in follow-up at the adult clinics.
Discussion
We developed the Happy Teen programme as a holistic outpatient clinic-based approach to support HIV-infected youth as they transition from paediatric to adult care services. HIV-infected youth participating in the HT2 programme for 18 months showed significant improvements in knowledge of ARV management, the meaning of CD4 count and VL, and their understanding of HIV services, all factors important [1, 14] for a successful transition to adult HIV care services [1, 4, 15] . We found that youth had low overall knowledge scores at baseline despite long-term care in HIV paediatric clinics at tertiary care hospitals [12] and recognize the importance of implementing activities to provide youth knowledge required for self-care and a successful transition to adult HIV services [1, 16, 17] . The programme received high satisfaction scores from perinatally HIV-infected youth, the participation rate in the individual sessions was high, and the model was feasible to implement and conduct during routine clinic visits.
As perinatally HIV-infected youth age and their time on ART increases [14] , some experience changes in or complications from ART [1] ; emotional and behavioural problems are more common in this adolescent group than among the general population [18] . As with other teenagers, youth with perinatal HIV infection engage in sexual intercourse, but unless they use condoms correctly, they can transmit HIV to their sexual partners [19, 20] . Therefore, youth may need to consider disclosing HIV status to their sexual partners. The Happy Teen programme covers four strategic areas (i.e. health knowledge, coping skills, sexual risk reduction, and life goals) with both group and individual activity sessions. Group sessions allow youth, adult caretakers, and paediatric healthcare providers to participate in the activities. The aim is to promote youth self-confidence, improve the communication skills of youth and their caretakers, and to allow youth to share experiences and receive support from their peers and caretakers for issues related to sexual reproductive health, career plans, and HIV care [10] . The programme engaged adult providers to participate in the one-day workshop and half-day meetings so that adult providers and youth could work together to coordinate the transition from one provider to another [1, 2, 21, 22] . In Thailand, many youth live with their parents or relatives and are under the direct supervision of adult caretakers. In our study, more than 90% of youth were living with parents or relatives. During the HT1 programme some youth reported communication problems with their caretakers regarding their HIV care. Thus, we felt it was important to engage caretakers in the HT2 programme to help them understand factors important in the transition from paediatric to adult HIV care services and to provide an opportunity to improve communication in the family [3, 6, 23] . We found that youth whose parents had died had lower knowledge scores at 18 months compared to those whose parents were alive. This is in line with research that has shown that parental engagement has a positive impact on student achievement and literacy [24, 25] , suggesting that parental involvement and family-based interventions play an important role in achieving optimal continuum of care for transitioning of youth living with HIV [3, 21, 26] . Study participants reported that they enjoyed caretaker involvement in activities which sought to improve communication within families. However, the findings revealed that over-engagement by caretakers had negative consequences on achieving the development of good self-care habits among youth participants [27] . Additionally, we found that the presence of parents at group sessions, particularly sessions related to sexual reproductive health, hindered youth participation and engagement in the programme due to increased self-consciousness and shyness.
Only 29% of youth attended all the sessions and completed the entire programme. Almost half of the youth were not able to attend the group activities including the one-day workshop that was organized as an extra-visit, but more than 90% were able to attend the individual sessions that were integrated into the routine appointment schedule. The individual sessions which lasted 30-60 min provided an opportunity to assess youths' knowledge gaps in the four strategic areas and offer youth-focused interventions to promote ART adherence, risk reduction, and retention in care during the transition period [28] . Although clinical outcomes were better at Siriraj and median baseline knowledge score was higher at Siriraj Hospital (data not shown), the knowledge score at 18 months was higher at QSNICH. A higher proportion of participants at QSNICH completed the entire programme and attended more sessions, including the half-day workshops, than participants at Siriraj Hospital. This may be because QSNICH's HIV clinic operates in the afternoon, allowing youth to come to the clinic in the morning for blood collection, participate in the half-day meeting, and then see the doctor in the afternoon.
The HIV clinic at Siriraj Hospital operates in the morning and youth may have decided not to stay for the half-day meeting in the afternoon. We found that youth retained knowledge when given an opportunity to practice (e.g. youth were given an opportunity to call the emergency line number during the individual session). Youth who achieved a higher level of education had a higher knowledge score than those with less education, suggesting that factors associated with academic success also contribute to health knowledge [29] .
There is no defined age when youth transfer to adult care at the two hospitals in this study. Transition decisions are based on youth readiness, their health status (e.g. if a person requires hospital admission and is >15 years old, they are admitted to the adult service), and changes in healthcare insurance scheme (e.g. youth who are employed may be required to change registration hospital) [1, 13] . In Thailand, some hospitals transfer youth living with HIV to adult care at the age of 15 years. The Thai guidelines for transitioning youth from paediatric to adult HIV care services recommend that preparations begin at least one year before the planned transition to help adolescents progress towards self-management [13] and to encourage communications among youth, families/caretakers, and their providers for transition plan [8, 13, 22, 27] .
This study had several limitations. Almost all youth participating in the HT2 programme were perinatally HIV infected and we do not know if the programme would have similar results among youth with behaviourally acquired infections. We only measured outcomes in participants who completed the 3 questionnaires and may have selected a particularly motivated population of youth. To correct this bias, we performed a sensitivity analysis using a pair-wise McNemar test of 175 youth who completed the baseline and 12 month questionnaire and the 161 youth who completed the 12 month and 18 month questionnaires and the results still showed significant improvement in knowledge scores. About a third of the youth in the HT2 programme participated in the HT1 programme which may have primed them to achieve better knowledge scores at baseline. Nonetheless, youth in the HT2 programme showed significant increases in knowledge scores from baseline to month 18. We did not have a control group in this assessment, but we found that youth who participated in more sessions (i.e. QSNICH's participants) had better scores at 18 months. Because we administered the same questionnaire to participants three times, it is not clear if participants overall knowledge about HIV and self-care improved or if they memorized the answers to the questions. Long-term follow-up of youth will be necessary to assess their transition to adult medical services and determine if there is a relationship between the knowledge scores and a successful transition. We will continue to follow the youth who participated in the HT2 programme to assess behaviours and medical outcomes following the transition from paediatric to adult medical services.
Conclusions
The Happy Teen programme for HIV-infected youth has been successfully implemented in two tertiary care hospitals in Bangkok. We found that youth aged 14-22 years old were satisfied with the programme and were able to demonstrate improved knowledge of HIV care and care services after participating in the program. The programme was feasible to implement during routine clinical services. The longer-term impact on behavioural outcomes and the successful transition of youth to adult HIV care services needs further study.
